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Regulation of neural stem cell differentiation by Lin28 and let-7
H. Menga, E.G. Mossb, V.M. Leea
aDev Biol/Pediatrics, Medical College of Wisconsin, USA
bMol Biol, UMDNJ, USA
Normal development of multicellular organisms requires accurate
timing of cell division and differentiation. In the nervous system,
coordinate differentiation of neurons and glia is pertinent to its function.
Lin28 and let-7 are attractive candidates for temporal control of neural
differentiation. Lin28 is present throughout the neural tube early on and
its expression overlaps with neural stem cell markers. As development
progresses, Lin28diminishes, consistentwitha role in coordinatingevents
prior to differentiation. We hypothesize that Lin28 and let-7 can regulate
timing of differentiation. We are testing the role of let-7 and found that
misexpression of let-7 causes a significant decrease in cell proliferation.
This effect may be mediated by suppressing Lin28 expression as we
observe a decrease in LIN28.Work is underway to knockdown let-7 and to
examine if neuronal differentiation can be controlled by this micro-RNA.
We are also testing the loss of Lin28; our preliminary data show that
depleting Lin28 leads to a decrease in cell proliferation in the neural tube,
suggesting that it may normally be required for stem cell maintenance.
doi:10.1016/j.ydbio.2010.05.297
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Characterization and mapping of mutants that affect sex-specific
neurons in C. elegans
Darrell J. Killian, Gulden Kaplan, Mazhgan Rowneki
The College of New Jersey, Department of Biology, Ewing, NJ, USA
Programmed cell death of sex-specific neurons plays an important
role in the development of sexual dimorphism in C. elegans. Hermaph-
rodite-specific neurons (HSNs) and cephalic male neurons (CEMs) are
born in the embryos of both sexes but are selectively eliminated by
programmed cell death in a sex-specific manner during embryogenesis.
HSNs, which innervate vulval muscles and regulate egg laying, die
during male embryogenesis since they are unnecessary in males. CEMs
are involved in the chemotaxis of males to hermaphrodites during
mating and die during hermaphrodite embryogenesis since they are not
needed. An EMS screen, usingGFP reporter transgenes expressed in sex-
specific neurons, produced mutants that have defects in the death and/
or differentiation of CEMs and HSNs. We are studying these mutants in
order to better understand the genetic regulation of sex-specific cell
death anddifferentiation. sm138males have fewerGFP expressing CEMs
and have defects in the position of the cell body and in axon projections.
sm138 hermaphrodites are normal but have similar defects when CEM
cell death is blocked by a mutation in ced-3, which is required for
programmed cell death. The recessive sm138mutation maps to linkage
group III. sm129 mutant males have a significant reduction in CEMs as
judged by GFP expression. In addition, sm129mutant males have male
tail defects and mate at a very low frequency. The recessive sm129
mutation maps to linkage group II and complements a null mutation in
mab-3, which has a similar phenotype. We will present updates on the
characterization and mapping of these interesting new mutants.
doi:10.1016/j.ydbio.2010.05.298
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Development of an in vitro electroporation assay in the mouse to
manipulate gene expression in the lower rhombic lip
Rebecca L. Landsberga, Susan M. Dymeckib, Patrick Hollanda
aDept of Biology, University of Illinois Springfield, Springfield, IL, USA
bDepartment of Genetics, Harvard Medical School, Boston, MA, USA
The inferior olivarynucleus (ION) is involved in coordinatingbalance
andmovement by relaying inputs from the cortex and the spinal cord to
the Purkinje cells in the cerebellum. The progenitors that generate the
neurons of the IONhave been localized to the caudal extent of the dorsal
embryonic hindbrain neural tube inclusive of an anatomical region
known as the lower rhombic lip (LRL). Progenitors within the LRL are
arranged along the dorsoventral (D/V) axis into distinct domains
predictive of future cell fate. The relative location of ION progenitors has
been mapped to ventral regions of the caudal LRL that express Ptf1a,
Olig3, andWnt1.We have data that suggests that posterior regions of the
ION might arise from more dorsal pools of progenitors that express
either Ngn1 orMash1, suggesting a much larger territory of progenitors
responsible for ION production. We wished to determine if over- or
misexpression of either of these transcription factors in the mouse by
electroporationwould predispose progenitors to developing an ION fate.
In utero electroporation during the birthdates of ION neurons (E9.5–
11.5) leads to high levels of embryonic lethality. To circumvent this issue
we developed an in vitro electroporation assaywhere E11.5 embryos are
electroporated and then cultured for up to 48h. We found that we can
successfully overexpress green fluorescent protein while retaining
normal endogenous gene expression.
doi:10.1016/j.ydbio.2010.05.299
Program/Abstract # 291
Zebrafish kuririn is a crucial factor for the telencephalic
neurogenesis through the regulation of Hes-related gene
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The vertebrate telencephalon has the most complex region of the
nervous systemand is responsible for the highest level of neural function,
such as learning, memory, consciousness, emotion and so on. To analyze
the complicated function of the telencephalon, one of the important
issues is that how the neural cell fate is determined during development.
However, the molecular mechanisms of neural cell fate determination
have not been fully elucidated. To make clear these molecular mechan-
isms,wehave takena forwardgenetics approach inzebrafish.We isolated
anovel zebrafishmutantkuririn (krr) and found that krrgene is expressed
in the dorsal telencephalon, ventral diencephalon, and olfactory placode.
In consequenceof thephenotypic analyses of krrmutant,we showed that
the number of GABAergic neurons is increased instead of the glutama-
tergic neurons in the telencephalon. Since this phenotype of krrmutant is
very similar to that of Neurogenin1 (Ngn1); Neurogenin2 (Ngn2) double
mutant inmouse,we examined the expression ofngn1 in krrmutant, and
found that its expression is reduced in the dorsal telencephalon. It is well
knownthatngns arenegatively regulatedby the transcription factorHes1.
We next examined the expression of Hes1-related gene, her6 in krr
mutant, and confirmed that this expression is expanded in the dorsal
telencephalon. Together, we propose that Krr regulates ngn1 through the
regulation of her6 gene in the telencephalon.
doi:10.1016/j.ydbio.2010.05.300
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Six1 is indispensable for production of functional apical and basal
progenitors during olfactory epithelial development
Keiko Ikedaa, Ryoichiro Kageyamab, Kiyoshi Kawakamia
aDiv. of Biol., Jichi Med. Univ., Tochigi, Japan
bInst for Virus Res., Kyoto Univ., Kyoto, Japan
The olfactory epithelium (OE) is a good model system for studying
principles of stem/progenitor cell biology, because of its capacity for
continuous neurogenesis throughout life. The developmentofmouseOE
is divided into two stages, early and established neurogenesis. We
previously reported that Six1 is essential for production of pioneer
neurons in the early neurogenesis that occurs at embryonic day (E) 10.0.
Here, we focused on the role of Six1 in the established neurogenesis. In
the established neurogenesis, which starts at E12.5, sustentacular cells
and olfactory receptor neurons (ORNs) are produced from apical and
basal progenitors, respectively. We found that Six1 is expressed in both
apical and basal progenitors. In Six1−/−, apical proliferating cells were
absent and no morphologically identifiable sustentacular cells were
observed. Consistently, the expression of Notch2 and Jagged1 in the
apical layerwas absent in Six1−/−. On the other hand, basal proliferating
cells were observed in Six1−/−, but the expression of Ngn1, NeuroD,
Notch1, and Jagged2 in the basal layer was absent in Six1−/−. The
expression of Mash1, the determination gene for ORNs, and Hes genes
was enhanced in Six1−/−. As a result, Six1−/− showed lack of mature
ORN throughout development and disorganization of OE after E12.5.We
conclude that Six1 regulates production of functional apical and basal
progenitors in the established neurogenesis during OE development
through regulating various genes such as neuronal basic helix–loop–
helix and genes involved in Notch signaling pathway.
doi:10.1016/j.ydbio.2010.05.301
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Sensory neuron differentiation is regulated by Notch signaling in
the trigeminal placode
Rhonda N.T. Lassiter, Matthew K. Ball, Jason S. Adams, Brian T. Wright,
Michael R. Stark
Physiology and Developmental Biology, BYU, Provo, UT, USA
Trigeminal sensory neurons develop from the neural crest and
neurogenic placodes, and have been studied as a principle model of
sensory neuron formation. While the Notch pathway has been
extensively characterized in central nervous system development
and other developmental processes, it has not been well character-
ized in sensory neurogenesis. Here we studied the functional role of
Notch signaling in the ophthalmic placode, a prime model of sensory
neurogenesis. To establish a good spatiotemporal description of
Notch pathway genes in the chick trigeminal placode, a stage-specific
expression analysis was conducted, showing that expression of most
Notch pathway genes and effectors are expressed in the placode, with
expression primarily being confined to ectodermal cells. Expression
was highest at stages of peak neuronal differentiation. To test the
function of Notch signaling in opV placode differentiation, Notch was
blocked using DAPT, or signaling was activated by misexpression of
the Notch intracellular domain. Notch activation resulted in a
significant reduction in sensory neurogenesis. Cells remained in the
ectoderm and did not differentiate ectopically. DAPT exposure re-
sulted in a dramatic increase in neurogenesis without increasing
proliferation, where many differentiated cells were found in the
mesenchyme and, surprisingly, within the ectoderm. This is the first
result clearly showing ectopic neurogenesis in the trigeminal
placodes after experimental manipulation of a molecular signaling
pathway, thus identifying Notch signaling as a primary regulator of
the sensory neuron fate in the opV placode.
doi:10.1016/j.ydbio.2010.05.302
Program/Abstract # 294
The polycomb repressive complex PRC2 regulates retinal
differentiation in Xenopus
Issam Al Diri, Monica L. Vetter
Department of Neurobiology and Anatomy, University of Utah,
Salt Lake City, UT, USA
The mechanisms that govern the transition of retinal progenitors
from proliferation to differentiation are not fully understood. Recent
studies have established that the chromatin remodeling complex
PRC2 is a key switch required for dividing cells to execute correct
genetic reprogramming as they exit the cell cycle and undergo
differentiation in a variety of biological contexts, including in
embryonic stem cells and during cortex development. PRC2 represses
genes by trimethylating lysine 27 of histone 3 tail (H3K27 me3), a
histone mark that is associated with chromatin compaction. Here we
report the involvement of PRC2 in regulating the transition from
retinal proliferation to differentiation during eye development. We
show that the transcripts of the core subunits of PRC2 are
coincidently expressed in retinal progenitors and are downregulated
upon retinal differentiation. Surprisingly, we found that H3K27me3
levels greatly increase in terminally differentiated cells. Inhibition of
Xez, the catalytic subunit of PRC2, using a translation blocking
morpholino leads to a marked decrease in H3K27me3 levels in retinal
cell types. Blocking Xez causes a reduction in eye size and inhibition
of differentiation genes. Importantly, targeted knockdown of Xez in
retinal progenitors biases cell fate toward late born cell types,
suggesting that retinal differentiation is delayed or inhibited. Our
data establishes PRC2 as a major player in retinal neurogenesis and
suggests that it may have multiple roles in eye development,
including regulation of retinal proliferation and/or differentiation.
This work was supported by NIH grant# EY012274 to MLV.
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